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Fabrication of EPD Films by Applying a.c Field Assisted Method

Jeon Yong-Woo', Park Seong-Beom™, and Soh Dea-Wha™
Sungduk College’, Myongiji University”

Abstract

The electrophoretic deposition (EPD) technique have been applied to fabricating superconducting
films and wires in former researches of our Lab. However, the particles of EPD films were usually
deposited randomly on the metal substrate, the vertically combined a.c and d.c fields were applied to
the EPD electrodes for orienting and densifying the particles of high T. superconducting deposition film
on the substrate metal. Therefore, the surface states of EPD films by this combined fields could be
oriented and affect to the electric properties increasing of superconducting films. The proposed method
modified by a.c. assisted field to the conventional electrophoresis system was suitable to obtain

improved properties with particle oriented deposition and densification.

Key Words :

°l o}c}h 3 ArG TR
o 7p vﬁ Zlgax2e dA44nld MAY

AHRA AhEARE § F Aok

B =RdME 71&9 A7d5HE 71HelA
Hgetd AF A7MAA ojelo] AL A% Bz
A Fuo 2 FF(alternating current) AAESZ ¥
Al A7kste MA A 2gS sdsly, ol xA
E 7o dF AzdTo) HEst 3] A719E
MAA] 2d= 2o FANG A5 Ay @4
< YT w¥oz AHHEANA g9 oiFA
(orientation)¥} AZA=E FAAZDozH, A=
A= ARG AAMF EA(LR)E AAAA
A AFA/IHE d7stvi4l

electrophoretic deposition (EPD), superconducting film, metal substrate, a.c assisted field

2. 4 ¥

- =

2.1 AEFA

2 A ALY AgE H7 2me 9A =
718 Z+& BiigSrCa:CuiPhyOxe 2HE 248
At on. 2HE 2 HA HE % 7]°§
T AAEE AF ARAAY 2HFEzx AAE
7tete WA FXE ARSI

BSCCO9 =A:x £LE £9FA HWd
sde ZEHE zx en, FERE FA
7t ZhE A AAe] wEge R Pg wre YA
Eo| EeVtA Ax F4AF9 XWd Faso
Azetg o]FA

o AN AR AFARE s 8]
Aste] /A GYAEY FEAE AF AF
& AEste RAANI] AT PPor e
At FAYFoZ IAF BERAAE A7}
gt 4 S AR5

f

rO

e

oFE N
o du

- 107 -



Hdc®=
% @ ' acd=2
o
/‘l\/

(Hdec&E3
kiAo e

ac 8=

qb

(a) Agg

Hdec&E3

(ded=

(b) @& AE oA A%

Hdecd3

()de B2

(© A@D dgiAe) W

a8 1. 53 TRAAC] ¢ AnYR) Wy
LR

2
2

22 Alguky

AEAA oo mF BHEAAS B AsH
28 AZAAG BEAA Atele] AMste =27 ¥
Ate] Ao e AF 2 ¥-A 2 2 w
& Bzx3A9 are 34 59 48 #AAx
w9 gu s A didde]l E & AE it 2
gy B dFe 2xAAe ¥HAE 60 Hzo 2%

deoz TYshon, 4 48U A 2
g gaHos zysgon REIAY FE
A% ZAE QA FFAA HAse] WA
e BEoz AgsHe W dgsts A A
ah2:9) }%gf’ AEstn, 2HEY AL 713
MRAE ok Y WYY FYHE =29 4

A 7}%7-1 854 Ao} AAstaar g}

a2Yeg ¥ a3 BSCCO 2AE B2e
olAE £ HEHAIA U4Y 2 HUHH Ag
2R AF AFAG aFAA 2 AAAY
W3lg Fol 2Ax A MES AFsdn, 2
A Ang ugoz HEHAA +=2H4F IS ¥
ZT BN, Fdstsct

1. A%zde] vt

& Z4d st
£ olA &
A% 50~500 V
o F 0 ~100 V
QIZFA ZH 30~180 sec

23 #@% 2 0@

BF pzAAd 9% WPy fEARY 1w
2Ae gl AR W A/@F AA rhust]
W& EPD A% BSCCO 3% #& AFstd 3F
% % Aai UA W e s A

FE AR A Y

3} J 7ht 47&*}1 o2 Sﬂ%
A7k Al EUREs F4E AL
ol g Aot ZHEBZHAE A7/ AHY
EU B A, ofHE £ dAgAA UY
2 " Ag 2Ad FHF 250 Ve AFHAY
Arpstel AAPEFo R 125 Vieme] A=A
g4z, FAlol F 25 VE AZAAS ¢
wrako 2 QIyste 25 V/ieme IF HRAAE
dete], AzgE A Fo] HuAY F3 P Aoz &
AHAeH, ol AF HAFAYF FAld ZFR
ZAAZ vAs 4TS 4T + AU
50 Volide nfF HZAAE A7/ A9 4A

o fx

oﬁl Mo no

- 108 -



o WIS 238 WHaste Aoz wIHY a3 30 AR FALES AL A9 v
53] 2 dAEe] wgdd dFE VA R &, A8 2 Ay qlAe] W Uiy HE
2 AU Hol] T Wkoz AYso] i Q)=o) w4
o] A8 MHE A7t AFE #AAH F AU
wetd AFHAE HEZAAZ A7tEe Mg
A% BT g e BSCCO &% EA
el B3 Yol AHA 4 RFLZE AAHUR
B2 @4 st ANHEFH HAUsA HEH
o] SEM o AbHelAN A% 4 Uty 3 A3,
(a) AF 150V (b) 2AF 250V Azke) wigA e e YA AHXLE FIL,
AR dFgHFZ UM Folel A FAAS
A AFE Z4d Fhste YA W FH
o] ztAaEe] XA AxAe] F4E F A
Rog FAd
e AFAATS A7k 29 39 Fee o
Ago] g FAASA AF HUuoH, °l°ﬂ e
(c)A F250V L ILF50V, (d)2F250V L ZF100V FUA @ ARdwo st} A Uzte] Hin
FAELo2 Azt ul FIhEol HAHULH,
olgigt UAEY FIENES dAEY FAANT
Azt FAle] Polzl R FHE oA A
Aol olEE7te BF2LE & 4 glon, o 2
Yoz uF BHEAAE ANTLEA AAES
83 @A FF5F FEo 9 NFHE F

mlo o

1

(e) AFBOVLIFBY, (O (@9 A& AL & dee dgHoz 9 Adold
A2 B9 T AFRIC U mWFEE
28 2. 2237 A7k EPD A3 BSCCO == AAE A8 e AzATA Y @?[6]= ol
2te] SEM ARz (HEH) Folza o, 250 Viemolde] wis & ZFA

4E AHEste @A NAEAHS ¥3 A1°‘31

a9 29 (e)ollAd BAFE= HiE g9 AH8-F34(60 Hz)9b A AY(25 V/em)E AM&3}

A
A el 250 Vo] HF At} 25 V-—] AFA = B o= Be xpolE Hod xRt uwjd A
A& 90 TY 917}3}04 A2 BSCCO &A= 23 Ao o Az vaels olzle Hol
grel gyl Aoz AFTEY A FHE o ou E Ao =wd AYAH Axs TAH
Fa e gAY taow NG Gt ok
2Y 45 TYE A¥e ZFdWg #IF SEM
AR o2 ’*1 gy Apzlef A g o] mF REAA
E A7tg AH(a)AN BZAAE A7reta de
AED)BEG -5 L] BEHAT

J

BF REAAS A7ME ABY A9 oS A2
@ Yy ARDES AAHoE FXdn Yo

(@) 10000 4 (b) > 2500+ W, 09 29 & AT $FHE 2E WY Y

C 9E 9% 4 At AEO9 34T AREe

TH 3. m2:AA FAAEF 0 V) BED A g qugel xsre wae AW B ¥ 4 A
BSCCO 242 =l SEM A (%) NHe) SEM AR BR2RE A79% Ay

- 109 -



olgstel A HA ARHANM AF
At ool Axtel PR AEES %“JA]?I
A LF RZAAY A ZAR EBe
saaste] anFel dae wAgE AU @
- <lstgch

N, gl

() TF A7F AR () WF TS A%

a3 4. BERAA F/F4 W& BSCCO 23k
W3 o) ©Y SEM AL M@

3.2 =
A7)95HE ol &3td AT BSCC ZAE
uo olde] A7 At el EuEAA
BSCCO %AE B9 EXo] %‘-_3_—3}:1:] T3k A

3 z73% 94 249 0$ Fad ¥
T i

: 2AE AHYe YAAFD
£9 gaels 2% A AA4F WPl F
28 A¥e AAH, SN F7YF WHPe
2 439 e 3% F 9% 294 Yol sl
A7 gemz W HANA Qe WPl o
% 2% 2oz Agwch

B AFE ojdd B U WA F4
2% 71z AT2A, ARAAS ARVAZ A
Su o7l HzAAZ TRAAS WA Ane
©24 BSCCO ¥¥ gixtel ALAH uwgel
FRAAT Qe AWRY A5 YL @
LT

gad A7) FHFAN e} WFgel 9%
g uAE 2F 2EAA ARE ANFTAEY
of ¢ ZHE MAl Aztel $E3te g
BAGE A% 2UE AAY B4 G 43S
Jdg ATY F AT Ao wAP

pa

)

dAatel 2

B AFE KISTEPSA Alga FAFEATRA
(AAAZ: M6-0011-00-0043)e] Aoz +3
A vein, ool 7ALE =Yy

o 2¢

[1]1 T. Kiyoshi, K. et al. NRIM R&D program on
HTS coils for 1GHz NMR spectrometer,
ICECI16/ICMC proc, p.1099.

[2] Nobuyuki KOURA, Takeyo TSUKAMOTO,
Hiromasa SHOJI and Touru Hotta
“Preparation of Various Oxide Films by
Electrophoretic Deposition Method @ A study
of the Mechanism” Appl. Phys. Vol. 34. p.
1643, 1995.

(3] 2ui3, A, A&, 2EFE "BEAAE ©
23 A7I9% 2A=E e A dFH7A
AAzes FAGENS, Vol 3, No. 2 p
105, 2002

(4 Aoz, 933 odsl, F&d, “FHHF
YBCO A=A AZAT(), #3171 HAA
8832, 4124, 10%, p. 937, 1999.

6] A&, 2dig, WM, =4E, AHF, Bz
AAE o] 4% AV|FE 2AZ =9 AZ,
FFANAAR LS, AN =&,
Vol. 3, No. 1, p. 105, 2002.

[6] Cheng-Feng J. Yue, D. Kumar, Rajiv K.
Singh, “Fabrication of Ag-sheathed Bi-Sr-
Ca-Cu-O thick films by a novel a.c-electric

——

field assisted electrophoretic  deposition
method”, Physica C, p. 291, 1999.

-110 -



